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1.

Introduction/Background

The purpose of this étudy is to present the total cost of conventional
fuel used by U.S. Navy ships for propulsion. This report is the result of a
continuing effort by the NAVSEA Cost Estimating and Analysis Division to
quantify the total cost of propulsion fuel used by Navy ships. The fuel costs,
developed in past studies, have been used in the economic analysis of nuclear
versus conventionally powered ships, in deriving the total cost of certain Naval
operations and in design trade-offs of ship systems. This study provides
updated information for use in these and similiar studies. To the greatest
extent possible the fuel costs presented are analytically consistent with past
fuel studies in order to facilitate the updating of analyses which previously

relied on these fuel costs.

Although analytical consistency has been stressed in the performance of this
study, the search for better data sources has been equally important. This
search included review of the Defense Energy Information System (DEIS), the Navy
Facflities Assets Data Base (NFADB), 3-M Maintenance Data System (MDS),
Visability and Management of Operating and Support Cost-Ships (VAMOSC-§HIPS)
management information system and Ships Parts Control Center infgrmation on
ofler bulk fuel transfers. Review of these sources and the incorporation of
data from them, has enhanced the validity of the inputs used in this Fuel Study.
Also, for the first time, the cost of fuel storage and handling facilities has

been included. The inclusion of this cost has increased the scope of this fuel

study as compared wigg previous studies.
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3. Storage and Handling Cost

The cost of fuel storage and handling consists of the imputed annual acqui-
sition cost of storage and handling facilities, plus the operation and
maintenance cost of these facilities, plus the cost of modernizing these
facilities including the cost of improvements made for compliance with
government regulations. The imputed annual acquisfition cost of fuel storage and
handling facilities is calculated for Navy owned and operated Defense Fuel
Supply Points (DFSP) within the United States. NAVSUP identified these fuel

terminals as being representative of all Navy terminals.

Table 1. Navy Owned and Operated Defense Fuel Supply Points in the
United States

Adak, Alaska

Key West, Florida

Puget Sound, Washington
Norfolk, Virginia
Jacksonville, Florida
Charleston, South Carolina
Oakland, Californfa

San Diego, Californta

Pearl Harbor, Hawaii

The acquisition cost of these facilities is obtained from the Detailed
Inventory of Naval Shore Facilities. The Detailed Inventory of Naval Shore

Facilities is an annuak‘puﬁlication of the Navy Facilities Engineering Command.:

fimtnd e PP . 3 T e
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Basically, the total cost of conventional propulsion fuel used by U.S. Navy
ships consists of three major cost elements. These three cost elements are:

1. Purchase Price

2. Storage and Handling Cost

3. Delivery Cost
The methodology and data used to derive costs for each of these elements are
described in the following sections of this report. The basic analysis consists
of generating dollar values for each element of fuel cost in FY 80 dollars, on a
cost per barrel basis. Fiscal year 1980 is the base year for this analysis.
The FY 80 values are also inflated to "Then Year" dollars, through FY 2000, in
Section 5 Sensitivity Analysis. Sensitivities are also presented for several
of the major input data elements of this study. These sensitivities are per-
formed recognizing that some data do not have a single valid value and/or that

their value is the result of subjective analytical judgement.

2. Purchase Price

Purchase price is the direct cost for the propulsion fuel used by Navy
ships. The DOD establishes stabilized rates for the various fuel prodﬁbts it
uses to simplify the accounting procedures relating to fuel cost,’accounting.
Since these rates are based upon the actual costs paid for fuel, the
stabilized rates are used in this study. The stabilized rate for distillate
fuel is the specific rate used in this study since it is the primary
source of conventional ship propulsion fuel.

o .

In February of.19éo the stabilized rate of distillate fuel was raised

from $25.62 per barrel to $54.18 per barrel due to the increased cost to DOD

for distillate fuel acquisition. Therefore the nominal value for fuel purchase

price used in this study is $54.18 in FY 80 dollars.
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This report is generated from the Navy Facilities Assets Data Base (NFADB) which
is maintained by NAVFAC. The NFADB 1ists every facility at every Navy activity
by a five digit function code. In order to determine depreciation costs NAVFAC
has established the economic 1ife in years for each facility code. The fifteen
facility category codes which are of interest to this study are presented in

Table 2 along with their description and economic life.

Table 2. Facility Category Codes

Category i Economic
Code Description Life (years)
12210 Marine Fueling Facility 38
12220 Small Craft Fueling Sta 38
12420 Drum/Can Ready Fuel Strg 25
12440 Sm Craft Ready Fuel Strg 25
12510 POL Pipeline 25
12516 Misc POL Pipeline Fac . 25
12520 Shitr Misc Pipeline Fac 3

g 12610 Drum & Can Loading Facility 25 N

%‘ 12630 Tank Truck/Car Load Fac 25

; 12640 Tank Truck/Car Unload Fac 25

g 14375 POL Opn/Sampling/Test Bldg 24

§ 15140 Fueling Pier 38

S e 15240 Fueling Wharf 38

. ' 41110 Ship Fuel Storage 38

: 41130 ' Diesel Fuel Storage 38

-
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For each facility code at each Navy activity the NFADB gives, among many

other data elements, the initial acquisition cost of the facility and the

acquisition cost inflated to current year dollars.

A1l of the facility codes listed in Table 2 do not relate exclusively to
storage and handling of ships propulsion fuel. For example, Petroleum, 0il
and Lubricants (POL) pipeline costs would be related to all POL products, not
just Diesel Fuel Marine (DFM)., To obtain facility cost values for these types
of facilities, the total facilities cost was multiplied by the ratio of DFM to
POL issues. The DFM facilities cost values were then divided by the economic
life of that type facility to obtain an annual DFM-facilities cost value. The
total annual DFM facilities cost was divided by the total number of barrels of
DFM issued from the nine Navy owned and operated DFSP's in the United States

to derive a cost per barrel of DFM.

The DFM and POL issues for FY 80 were obtained from the Defense Energy
Information System (DEIS) which is maintained by the Defense Fuel Supply
Command. The DEIS produces various month]i reports on fuel transfers for all
Defense activities. Each report gives fuel transfers for the month and_the
cumulative values for the fiscal year. DEIS.reports for the month of September
1980 were used to obtain the total DFM issues from each of the nfﬁe Navy DFSPs
and the total DFM and total POL issues for all DFSPs. These were the fuel
issue values which were used to generate facilities cost on a per barrel of DFM
basis. The results of this DFM facilities cost analysis are presented in

Table 3.
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Table 3.. DFM Facilities Cost Analysis Summary

Total DFM Facilities Cost $408,226K
Total Annual DFM Facilities Cost $ 11,371K
Total Barrels of DFM Issued 11,423K
Facilities Cost per Barrel of DFM $ 1.00

In addition to the imputed value for facilities costs, the storage and
handling cost also includes the cost of operating, maintaining, and modernizing
the storage and handling facilities. These costs for FY 80 were obtained from
the Naval Supply Systems Command for each of the n{ne Navy DFSP's used in this
study. The total costs were allocated to DFM facilities in accordance with pro-
cedures also provided by NAVSUP, These DFM related costs were put on a per
barrel of DFM basis by dividing them by the toal DFM issues which were obtained
from the DEIS.

The total amount spent on operations and maintenance during FY 80 at Navy
DFSP's, and the amount of DFM issued from them has remained essentially the same
as they were for previous studies. Therefore, the 0&M cost per barrel gof fuel
has remained essentially the same, showing o&]y a very slight decrease; The
amount that was spent durinyg FY 80 on military construction, howeéer, has de-
creased significantly when compared to previous studies. This is attributed to
the facts that required construction for meeting pollution standards and for POL
modernization have been completed. The cost per barrel of fuel for operations,
maintenance and military construction at Navy DFSP's for FY 80 is $0.47. Com-
bining this figure with tﬁ; imputed facilities cost yields $1.47 per barrel of°

fuel for storage and handling during FY 80.
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4, Delivery Cost

4.1. Overview

Fuel delivery cost consists of the imputed annualized acquisition
cost and operating and support costs of oilers which deliver fuel to the
fleet and the escort ships which provide protection to these oilers. Since
oilers also deliver cargo other than ship propulsion fuel, the costs associated
with these ships and their escorts must be prorated or allocated to the function
of ship propulsion fuel delivery. Also, Navy ships do not receive all of their
fuel from oilers; some fuel is received directly f;om fuel terminals. Receipt
of fuel directly from a fuel terminal incurs no delivery cost. Therefore fuel
delivery cost is normalized based upon the proportional amounts of fuel received
at fuel terminals and that received from oilers during Underway Replenishment
(UNREP). Finally, since the Navy will procure new cilers and escort ships,
delivery costs are assessed on both a current and future fleet basis. Each of
these aspects of fuel delivery cost are discussed in more detail in the
following paragraphs. Also, Appendix C pregents the delivery cost equations and
calculations. -

¢

4,2, Ship Acquisition Cost

The ship acquisition cost includes the initial acquisit?on cost of the
ship plus the cost of conversions and modernizations performed on the ship,
expressed in FY 80 dollars. To put the acquisition cost on an annual basis,
the total acquisition cost is divided by the economic life of the ship. As
in past studies, the economic life of these ships is assumed to be thirty years,
This value does not.repregént. nor should it be misconstrued to represent, the *
replacement value of the ship. The value used is essentially the annual depre-
ciation of the ship expressed in FY 80 dollars. A summary of the annualized
ship acquisition costs s presented in Table 4, Apbendix A contains the

detailed acquisition cost data.




Table 4. Ship Acquisition Cost Summary

(Millions of FY 80 Dollars)

Total Imputed
Acquisition Annual
Cost Cost
AQ 100.65 3.355
TAO 75.66 2,522
Escort 67.37 2.244

4,3, Ship Operating and Support Cost

The Operating and Support (0&S) Cost for Navy oilers and escort ships
were derived from the VAMOSC-SHIPS reporting system. The 0&S cost for each ship
for fiscal years 77, 78 and 79 were inflated to FY 80 dollars and averaged to
obtain the 0&S values used in this study. .0ilers operated by the Military
Sealift Command (MSC) are not included in the 0&S costs reported by the
VAMOSC-SHIPS system. Therefore, the average:. TAD 0&S cost was estimatedey

assuming that the racio of the TAO crew cost to AO crew cost is egual to the

ratio of their 0&S costs. The costs for Navy and MSC oiler crews are obtained
from an OPNAV study on Fleet Support ships. This is the same technique which
'l has been used in previous fuel studies. Table 5 presents a summary of 0&S

r costs, Appendix B gives detailed 0&S data for Navy Ships.

’
7
3 *2
.




o A M s Ans gt

Table 5. Operating and Support Cost Summary
(Millions of FY 80 Dollars)

AQ 14.637
TAO 20.586
Escort 18.727

4.4, Delivery Cost Allocations

The allocation of oiler costs to ship propulsion fuel delivery is
based upon the percent of the oilers total POL deliveries which are DFM, The
DFM percentage for A0's and TAO's was based upon data covering an eighteen month
period. To obtain a per barrel delivery cost, the A0 and TAO DFM delivery costs
are simply divided by the average number of barrels each delivers annually,
Table 6 presents the DFM percentage and the average DFM deliveries for AOs and
TAs. ’

Table 6, Oiler DFM Delivery Values

DFM DFM Deliveries
Per Cent (K bbls)
AO 78 275.3
r
' TAO . 72 767.7
9




The cost of escort ships is allocated to ship propulsion fuel delivery

by developing an escort ship cost per oiler. Past task force studies have shown
that escorts and replenishment ships are assigned to the task force in a ratio
of approximately six to four., Based upon this fact alone the number of escorts
per oiler would be 1.5. However, escort ships are not solely dedicated to oiler
support nor are the oilers constantly in the company of the escort ships.
Therefore, it was assumed, as in past studies, that the escort ships accompany
the oilers half of the time. The resulting number .of escorts per oiler is,

then, .75.

4,5, Current Delivery Cost

The cost of delivering fuel to ships at sea is derived using a
weighted average technique. The average annual acquisition cost and average
0&S cost for ADs, TAOs and escort ships have been presented in Tables 4 and 5
respectively. The average annual AQ acquigition cost is added to the average
annual AO 0&S cost and the sum is multiplied by the DFM percentage for AOs.

This value is multiplied by the number of AOs to yield the total delively cost
for AOs. This same procedure is used to calculate the TAOQ total gelivery cost
using TAO values. For escort ships the sum of the average annual acquisition
cost and average annual 0&S cost is multiplied by a composite DFM percentage and
the number of escorts per oiler. This yields escort costs on a per oiler basis.
Therefore, this value is multiplied by the total number of AOs and TAOs, result-
ing in the total deIivery,cdst for escort ships. Adding the delivery costs for
AOs, TAOs and escort ;ﬁips, yields the total cost of delivering DFM by escorteé

UNREP oiler.




To calculate a total fuel delivery cost on a per barrel basis, the
total barrels delivered is required. This value was derived by adding the total
barrels of fuel delivered by Navy and MSC oilers. The total amount of fuel
delivered by an AQ was calculated by multiplying the average amount of fuel
delivered by an AO times the number of AOs. The amount of fuel delivered by a
fAO was calculated in the same manner. Adding the total barrels of fuel
delivered by AQO and TAO yields the total barrels of DFM delivered by UNREP
oiler. Dividing the total delivery cost by total fuel delivered, yields tne
delivery cost per barrel of fuel delivered by escorted UNREP oiler of $36.02.

When ships roceive fuel directly from fuél terminals, no delivery
costs are incurred. This fact must be accounted for to develop a normalized
fuel delivery cost. Based upon previous studies, it is assumed that ships
received 70% of their fuel from an UNREP oiler and 30% from a fuel terminal.
This 70/30 split is intended to be a representative value for all Navy ships.
Some ships may receive all their fuel from oilers while other ships may receive
all their fuel from a terminal. Therefore, using the total fuel cost value
presented in this report for a particular §h1p type, should be done with
caution. The normalized current fuel delivery cost is weighted 70% UNREP and
30% In-Port. Since the In-Port delivery cos% is zero, the normalized éurrent
fuel delivery cost is simply 70% of the UNREP delivery cost. Thé{resulting
normalized current fuel delivery cost is, then, $25.21 per barrel.

4.6. Current Fuel Cost Summary

Thus far, the cost of purchasing, storing, handling, and delivering
fuel has been presented. Table 7 summarizes these costs and presents the tota)l

cost of ship propulsion fuel,

11




Table 7. Current Fuel Cost Summary

Purchase $54.18/bb1

Storage and handling 1.47

Delivery 25.21
$80.86/bb1

4.7. Future Delivery Cost

Since current oilers and escort ships will have to be replaced, it is
appropriate to consider the impact these replacements may have on fuel delivery
costs. The A0 177 and the FFG 7‘respectively repr;sent the future oiler and
escort ship. The essential elements in calculating delivery cost are the annual
acquisition cost, annual 0&S cost, DFM percentage of total POL and the annual
DFM delivery amount. The fact that the future ships do not have procurement and
0&S histories compariable with the current delivery ships, necessitates the use
of representative data as opposed to historical averages. The average
acquisition costs for these two future ships are based upon previous fuel study
work and other sources of ship costs. The costs are put on an annual basis by
assuming a 30 year economic life. The annual 0&S costs were derived from the
November 1980 Navy Program Factors Manual. &he DFM percentage of ;otai POL
deliveries and the DFM delivery quantities are taken from previodg fuel study

analysis. Table 8 summarizes the data values for these future fuel delivery

ships.

Table 8. Future Ships Fuel Delivery Cost Parameters

Annual . Annual DFM Annual

Acquisition, 0&S % of DFM

Cost. °& Cost POL Deliveries
A0 177 $5.8M $14.5M 60% 288K bbls
FFG 7 $7.5M $ 8.3M - -

12
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Based upon the values in Table 8, the future cost of delivering DFM to
ships at sea by escorted UNREP oiler is $66.98 per barrel as compared to the
current cost of $36.02/bbl. Multiplying by 70% to obtain the future normalized
fuel delivery cost yields $46.89/bbl as compared to the current cost of $25.21/
bbl. This takes into considerat{oﬁ the fact that 30% of ship propulsion fuel is
received from fuel terminals and incurs no delivery cost.

4,8. OQOverall Fuel Cost Summary

The overall fuel cost in FY 80 dollars on a cost per barrel basis con-
sists of the purchase price, storage and handling costs and the average of the
current and future normalized delivery costs. Taking a straight_average of the
current and future normalized delivery costs of $25.21/bbl and $46.89/bb1 res-
pectively, implies a 50/50 mix of current and future fleet oilers and their
associated ocean escorts. This 50/50 mix is the technique which was used in
past fuel studies and is used in this study to maintain analytical consistency.
Table 9 presents this overall fuel cost sufmary.

Table 9. Overall Fuel Cost Summary

Purchase $ 54.18/bbl _
Storage and handling 1.47 "
Delivery $ 36.05
Total $ 91.70
] ¢

13
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5. Sensitivity Analyses

This section presents the sensitivity of the total fuel cost to variations

in value of major data elements.

5.1. Escalated Total Fuel Costs

The derivation of total fuel cost in the body of this report is
performed exclusively in FY 80 dollarsf To show the impact of inflation on
these costs they have been escalated to then year dollars using the Feb 1981
indices from the Assistant Secretary of Defense. The following table presents

these costs for 1980, the base year, through the year 2000.

Table 10. Escalated Total Fuel Cost

Year  Cost Year st
1980 $ 91.70 1990 $181.94
1981 109.09 1991 191.04
1982 118.58 ! 1992 200.59
1983 127.24 1993 210.62
1984 135.13 \ 1994 221.15 =
1985 142.56 1995 232,21 ;
1986 149.69 1996 243,82 .
1987 157.17 1997 256.01
1988 165.03 1998 268.81
1989 173.28 1999 282.25

, 2000 296, 36

14
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5.2. Fuel Delivery Quantity

changes in fuel delivery quantities.

The amount of fuel delivered by Navy and MSC oilers varies from year
to year. The following table shows the sensitivity of total fuel cost to

In the calculation of these values the

purchase price and storage and handling costs were held constant at their base

values. Also, the current and future delivery costs were held constant allowing

the cost per barrel of fuel to vary strictly as a function of delivery quantity.

Table 11.
% Change
From
Base
- 20
- 10
0

+ 10

Fuel Delivery Quantity Sensitivity

Average Annual

Delivery Quantity Delivery
Per Oiler Cost
361 K bbls $ 45.12/bb!
406 40.08
451 ' 36.05
496 32.76

5.3. UNREP Delivery Percentage

Total

Fuel

Cost
$100.77/bbl

95.73

91,70

88.41

-

“

The amount of fuel which is received by Navy ships from fleet oilers

expressed as a percent of total fuel received by the ship, is a difficult value

to obtain. This is due to the structure of the fuel reporting systems which

summarize total fuel for the otler or the ship.

Also, the value is subject to

changes in fleet operating polictes which are in turn subject to changes in

world events, The‘76f§0 UNREP/In-Port delivery split may also vary by ship

type. Therefore, total fuel cost has been sensitized to changes in the percent

of fuel delivered by UNREP oiler in the following table,

15
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Table 12, UNREP Delivery Percentage Sensitivity

UNREP Delivery Total Fuel
% Cost Cost
50 $25.75/bb1 $ 81.40/bb1
60 30.90 86.55
70 (base) 36.05 91.70
80 41,20 96.85
90 46,35 102.00

5.4. Escorts per Oiler

In the basic determination of fuel cost it was assumed that there were
.75 escort ships per oiler, Due to the subjectivity of this value, delivery
cost and total fuel cost have been sensitized to the number of escorts per oiler

in the following table,

Table 13. Escorts per Oiler Sensitivity

AR 2 £

-

Escorts
Per
Ofler
5
o6
o7
.75 {base)
.8
9

1.0., °

Total"’
Delivery

Cost

$31.98/bb1
33.61
35.24
36.05
36.87
38.50
40.13

16

Total

Fuel

Cost _

$87.63/bb1
89.26
90.89
91.70
92.52
94.15

95.78




.......

5.5. Current/Future Ship Mix

In calculating the total overall cost of fuel, a 50/50 mix of current

and future ships was used.

The actual ratio of current to future ships would

change incrementally as new ships are added to and old ships are removed from

the fleet., The impact of various other ratios on the total overall delivery

cost and total overall fuel cost are shown in the sensitivity analysis of this

data element,

Table 14.

Percent Percent
Current Future
Ships . Ships
100 0

75 25

50 50

25 75

0 100

17

Total
Delivery
Cost
$25.21/bb1
30.63
36.05
41.47

+ 46.89

Current/Future Ship Mix Sensitivity

Total

Fuel

Cost

$ 80.86/bb1
86.28
91.70
97.12

102.54

-
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Appendix A

Ship Acquisition Cost Data

&




¥¥x  SHYPS ACQUISITION COST *#x%
(THOUSANDS OF DOLLARS)

TOTAYL  COST IMPUTED

urc NAME TYPF ChLASS HULL FYR1s FY80s ANNUAL
AN XEEX  EEXX 109583 100649 3354
AN 22  *%xx% 130957 120281 4009
14951 ASHTARUTA An 22 51 130957 120281 4009
AN 51 %x%kxx 119727 109967 3665
04R48 CALNOSAHAT AN 51 98 119678 109922 3664
04849 CANTSTEN AN 51 99 119777 110012 3667
AD 143 x%x%xx 8R752 f1517 27117
05907 TPUrKEE An 143 147 88752 81517 2717
N590R PONCHATOUT, AN 143 148 88752 R1517 2717
ANE XXX XRXE 224300 206015 6867
ACE 1  x%xx 224300 206018 686"
05832 SACRAMENTN ANE 1 1 21R8%3 203012 6700
N5833 CAMDEN ANE ! 2 193460 177689 5923
OSR4R  SFATTVE ANE 1 3 245001 225029 7501
20120 DFTPOIT ANE 1 4 239889 220333 7344
ANR XEEX  XXXX 113606 104345 3478
ANR 1 *%xx 113606 104345 3478
NS5R49 WTCHITA ANR 1 1 124584 11442% 1814
0SR5N MTLWAUKEE ANR 1 2 113165 103940 3465
20122 KANSAS CIT ANR 1 3 100521 92327 3078
20123 SAVANNAH ANR 1 4 94321 B663?2 28R8
20124 WABASH ANR 1 5 102672 94302 3143
20125 KALAMAZNO ANR 1 [ 104419 95906 3197
2024R  RNANOKE ANR 1 7 155562 142881 4763
FF XXX XEXE 713R2 65563 2185
FF 1037 =xxsx 54028 49623 1654
%4035 BRONSTETIN FF 1037 1037 58669 53R8A 1796
PAGF |




*%¥%  SHYPS ACOUISITION COST *%%
(THNOUSAMDS OF DNLLARS)

TOTAL CNST IMPUTED

UIC  NAMF TYPFR CLASS HULL,  FYR1$ FYg0s ANNUAL

54036 MO CLNY FF 1037 1038 49387 451361 1512

FF 1040  x%kxx 72443 66538 2218

54037 GARCIA FF 1040 1040 81151 74535 2485

S403R8 BRADLEY FF 1040 1041 67140 61666 2056

54039 Mc NONNFLY. FF 1040 1043 6R272 £2706 2090

54040 BRUMBY FF 1040 1044 58978 54170 1806

54041 DAVYDSON Fe 1040 1045 63757 58560 1952

54047 VNGF FF 1040 1047 139825 128426 4281

54043 SAMPLFR FF 1040 1048 61575 56555 1885

54044 KNEVSCH FF 1040 1049 68215 62654 2088

54045 DAVTD, ALR FF 10g0 1050 60387 55465 1849

54046 O CALLAHAN FF 1040 1051 55138 50643 1688

FF 1052 *xx% 71906 £6044 2201

54047 KNOY FF 1052 1052 174803 160553 5352

5404P RNMAPK FF 1052 1053 77953 71598 2387

54049 GRAY FF 1052 1054 75648 69481 2316

54050 HFPRURN FF 1052 1055 78718 72301 2410

54051 CONNOLE FF 1052 1056 70125 64409 2147

$4052 RATHBURNE  FF 1052 1057 67891 62356 2079

54053 MFYFRKORD  FF 1052 1058 74086 68046 2268

54054 STMS, W S FF 1052 1059 68096 62545 2085

54055 LANG FF 1052 1060 73151 67188 2240

54056 PATTEPSNN  FF 1052 1061 69297 63648 2122

54057 WHIPPLE FF 1052 1062 110692 1n166% 3309

S4058 RFASQMER FF 1052 1063 67400 61906 2064

54059 LNCKWNOD FF 1052 1064 7R142 71772 2392

54060 STETN FF 1052 1065 70606 64850 2162

54061 SHMETILNS, M FF 1052 1066 79790 73285 2443

54067 HAMMOND, F FF 1052 1067 71375 65557 2185

54063 VREFLAND FF 1052 1068 70317 £458S 2153

54064 BAGLEY FF 1052 1069 67631 62117 2071

54065 DNWANES FF 1052 1070 76884 7061F 2354

54066 BADRER FF 1052 1071 73991 67959 2265

54067 BULAKELY Fr 1052 1072 66323 60916 2031

: S406R PFARY, ROR FF 1052 1073 77042 70761 2359

. 54069 HNLT, HAROD FF 1052 1074 76958 70684 23%6

. 54070 TRIPPF FF 1052 1075 64916 59624 1987

] 54071 FANNING FF 1052 1076 74023 67988 2266

54077 OVELLFT FF 1052 1077 68241 62678 2089

20049 HFWFS, NS FF 1052 1078 74859 68757 2292

s 20050 BOWFN FF 1052 1079 62193 57127 1904

3 20051 Ppaur, FF 1052 1080 62005 56950 1808

i 20052 AYLWIN FF 1052 1081 67345 57261 1909
PAGF 2 )

.’ . . N . N . . - - . P
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%% SHTYPS ACQUISITION COST %%
(THNUSANDS NF DOLLARS)Y

TOTA!. CAST IMPUTED
UTC  NAME TYPF CLASS HULL,  FYB1s FY80$ ANNUAL
20053 MANTGNMRRY FF 1052 1082 62088 57027 1901
20054 CAQUK FF 1057 1083 64615 59348 1978
20055 MC CANDLES FF 1052 1084 65628 60278 2009
20056 BFARY, DON F°F 1052 1085 63282 58123 1937
20057 BREWTNN Fr 1052 1086 63616 58430 1948
20058 KTRK FF 1052 1087 69324 63673 2122
20066 BARREY FF 1052 1088 65892 60521 2017
20067 RROWN, JES FF 1052 1089 65892 60521 2017
20068 ATNSWORTH  FF 1052 1090 65892 60521 2017
20069 MTLTLER FF 1052 1091 62733 57619 1921
20070 HART, THOM FF 1052 1092 62733 57619 1921
20071 CAPNDANNOD  FF 1052 1093 62733 57619 1921
20072 PHARRIS i 1052 1094 62733 57619 1921
20073 TPUFTT FF 1052 1095 62733 57619 1921
20074 VALDE? FF 1052 1096 62733 57619 1921
20075 MNINESTER  FF 1052 1097 59570 54714 1824
FFG  X%%%X  S%%% 91682 R420R 2807
FFG 1 xxss 91682 R4208 2807
04697 BRONKF FFG 1 1 113543 104287 3476
04A93 RAMSEY FRG ! 2 97999 90010 3000
n4694 SCHAFTELD FFG 1 3 92655 85102 2837
04695 TALRUT FFG 1 4 92728 85169 2839
04698 PAGF, RICH FFG 1 5 77268 70970 2366
N4699 FNRER, JUL FFG 1 6 75899 69712 2324
TAQ  *%%%  x%%% 82376 75661 2522
TAD 22 xxxx 3R8R7 35716 1190
04957 MARTAS TAQ 22 57 39290 36087 1203
04962 TALLUGA TAO 22 62 3R4R84 35346 1178
F TAQ 105 xxxx 87889 80724 2690
1 N4R05 MTSPILLTON TAO 105 105 106595 97905 3263
04R06 NAVASNTA TAQ 105 106 16069 £9867 2329
04807 PASSUMPSIC TAO 105 107 91709 R4233 2808
g N4R0R PAWCATUCK  TAD 105 108 86466 79417 2647
é 04R0Q WACCAMAW TAD 105 109 18607 72199 2407
' TAD 143 x%%x 97231 R930% 2976
! N5903 NFOSHN TAQ 143 143 118303 108659 3622
, nN5004 MTISSISSTNF TAQ 143 144 93119 85528 2851
i PAGFE 3
I




%% SHTYPS ACQUISITION COST *¥%
(THOUSANDS 0OF DNALLARS)

TOTAL COST IMPUTED

urc NAMF TYPF CLASS HILT, FYR1i¢ FYaons ANNUAL

05908 HASSAYAMPA TAO 143 145 88752 81517 2717

05906 KAWTSHIWI TAOD 143 146 8R752 81517 2717
t
[
i
b
1
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Appendix B
Ship Operating and Support Cost Data
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APPENDIX C

This appendix presents fuel delivery cost equations and calculations.

Current Delivery Cost

Oiler Equation:[/Average Average DOFM Number
Annual Annual % of of
Acquisi-) + | 0&S Total Oilers !
tion Cost POL
Cost

AO: [(3.355) + (14.637)] [78%] [5)
= [17.992] [78%] [5]
= $70.169M

TAO: [(2.522) + (20.586)] [72%] [11]
= [23.108] [72%] [11]

= $183.015M
Escort Equationi/Average Average Composite Number Number
Annual Annual DFM % of Escorts of
Acquisi-] + | 08S of Total Per Oiler Oilers
tion Cost POL

[(2.243) + (9.242)] [73%] [.75] [16]
[11.485] [73%] [.75] [16]
$100.609M

Total $ 70.169 + 183.015 + 100.609
Delivery cost $353.79M




Fuel Delivery Quantities

Equation: [Average Number
Annual of

Deliveries Qilers
AO: (275.3K bbls) (5)

= 1.376M bbls
TAO: (767.7 K bbls) (11)
= 8.445M bbls
TOTAL: 1.376M + 8.445M
= 9,821M bbls

Current Delivery Cost per Barrel for Escorted UNREP Oiler

Equation: | Total . Total
Delivery Y Delivery
Cost Quantity
($353.793M) (9.821M bbls)
= $36,02/bb1

Current Normalized Fuel Delivery Cost

Equation: {Current UNREP
UNREP Fuel
Delivery |. Delivery
Cost Percent
($36.02/bb1) (70%)

= $25.21/bbl

Future Delivery Cost
A0 177 (5.8 + 14.5) (60%) (1)
= (20,3) (60%) (1)
- $12.10M
FFG 7 (7.5 + 8.3) (60%) (.75) (1)
= (15.8) (60) (.75) (1)
- 7.1

C-2




Total Future Delivery Cost

12.18 + 7.11
= $19.29M
Future Delivery Cost per Barrel for Escorted UNREP Oiler
($19.29M) + (.288M bbls)
= $66.98/bb1

Future Normalized Fuel Delivery Cost

($66.98) (.7) = $46.89/bb1

Total Normalized Deliverv Cost

Current Future <2
Delivery| + {Delivery

Cost Cost
= (25.21 + 46.89)+- 2 = $36.05/bb1




